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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 05/19/2008 has been entered. 

Response to Amendment 

2. The amendment(s), filed on 05/19/2008, have been entered and made of record. Claims 
14-16, 21-23, 25-26, and 31-32 are pending. 

Response to Arguments 

3. Applicant's arguments with respect to claims 14-16, 21-23, 25-26, and 31-32 have been 
considered but are moot in view of the new ground(s) of rejection. 

Drawings 

4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: Figures 2/3, ref. 
M6. Corrected drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 

1 . 121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
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submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2\(2) of such treat} in the Hnglish language. 

6. Claims 14-16, 21-23, 25-26, and 31-32 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Morris et al. (U.S. Pat. #6,697,112). 

For claim 14, Morris discloses an image sensor (fig. 3, ref. 140), comprising: 
an array (1 19) of pixels, each pixel (fig. 4) comprising 
a photodiode (152, col. 4, lines 3-29), 

a first output circuit (figs. 3,5, 6,7, 8) for deriving a linear output signal by 
applying a reset signal to said photodiode and reading a voltage on said photodiode after 
an integration time (col. 4, line 55 - col. 5, line 25; col. 6, lines 32-51), and 

a second output circuit (figs. 3,9, 10, 11, 12) for deriving a logarithmic output 
signal by reading a near instantaneous illumination-dependent voltage on said photodiode 
that is a logarithmic function of the illumination (col. 5, lines 34-55), and 
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said first and second output circuits sequentially providing the linear and 
logarithmic output signals (col. 6, lines 8-51); 

an output selection circuit (fig. 3, ref. 127) for selecting between the linear output signal 
and the logarithmic output signal as an output signal (col. 6, lines 8-51). 

For claim 15, Morris discloses the image sensor according to claim 14, wherein said first 
output circuit comprises: 

a reset switch (fig. 3, refs. 124/129) for applying a reset voltage to said photodiode (col. 
4, lines 3-29), said reset switch comprising a reset transistor (fig. 4, ref. 150) including a 
conducting terminal connected to said photodiode (col. 6, lines 32-51); and 

a readout switch (fig. 3, refs. 124/129) for turning on the conducting terminal of said reset 
transistor after expiration of the integration time (col. 4, line 55 - col. 5, line 25; col. 6, lines 8- 
51). 

For claim 16, Morris discloses the image sensor according to claim 14, wherein said 
second output circuit comprises: 

an amplifier (fig. 4, ref. 156/160; col. 4, lines 3-54); and 

a log select switch (fig. 4, refs. 156/160) for connecting said amplifier to said photodiode 
(col. 4, lines 3-54; col. 5, line 35 - col. 6, line 51). 

For claim 21, Morris discloses an image sensor (fig. 3, ref. 140) comprising: 
an array (1 19) of pixels (118), each pixel (fig. 4)comprising 
a photodiode (152, col. 4, lines 3-29), 
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a first output circuit (figs. 3,5, 6,7, 8) connected to said photodiode for generating 
an output signal to be a linear output signal (col. 4, line 55 - col. 5, line 25; col. 6, lines 
32-51), and 

a second output circuit (figs. 3,9, 10, 11, 12) connected to said photodiode for 
generating the output signal to be a logarithmic output signal by reading a near 
instantaneous illumination-dependent voltage on said photodiode that is a logarithmic 
function of the illumination (col. 5, lines 34-55), 

said first and second output circuits sequentially providing the linear and 
logarithmic output signals (col. 6, lines 8-51); and 

an output selection circuit (fig. 3, ref. 127) for selecting between the linear output signal 
and the logarithmic output signal as an output signal (col. 6, lines 8-51). 

For claim 22, Morris discloses the image sensor according to claim 21, wherein the linear 
output signal is selected if the pixel has not saturated during generation of the linear output 
signal, otherwise, the logarithmic output signal is selected (col. 3, lines 30-46). 

For claim 23, Morris discloses the image sensor according to claim 21, wherein said first 
output circuit derives the linear output signal by applying a reset signal to said photodiode and 
reading a voltage on said photodiode after an integration time (col. 6, lines 32-51). 

Claims 25-26 are claims corresponding to the claims 15-16, respectively. Therefore, 
claims 25-26 are analyzed and rejected as previously discussed with respect to claims 15-16, 
respectively. 

For claim 31, Morris teaches a method for operating an image sensor comprising an array 
of pixels, each pixel comprising a photodiode (col. 4, lines 3-29), the method comprising: 
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deriving a linear output signal from each pixel (col. 4, line 55 - col. 5, line 25; col. 6, 
lines 32-51); 

deriving a logarithmic output signal from each pixel with the linear and logarithmic 
output signals (col. 5, lines 34-55); and 

sequentially providing the linear and logarithmic output signals 

selecting between the linear output and the logarithmic output signal as an output signal 
(col. 6, lines 8-51). 

For claim 32, Morris teaches the method according to claim 31, wherein deriving the 
linear output signal from each pixel comprises: 

applying a reset voltage to the photodiodc (col. 4, line 55 - col. 5, line 25; col. 6, lines 8- 

51); 

allowing for a predetermined integration time (col. 4, line 55 - col. 5, line 25); and 
reading an output voltage on the photodiode (col. 4, line 55 - col. 5, line 25; col. 6, lines 

8-51). 

Claim Rejections - 35 USC §103 

7. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

8. Claims 17 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morris 
et al. (U.S. Pat. 6,697,1 12) in view of in view of Luo et al. (U.S. Pat. 7,071,982). 

For claim 17, Morris discloses the image sensor according to claim 16, wherein said 
amplifier is connected to the conducting terminal of said reset transistor. However, Morris does 
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not expressly disclose wherein said amplifier comprises a differential amplifier having an 
inverting input connected to the conducting terminal of said reset transistor, and a non-inverting 
input connected to a reference voltage. 

In a similar field of endeavor, Luo discloses the image sensor (fig. 2), wherein said 
amplifier comprises a differential amplifier (36) having an inverting input connected to the 
conducting terminal of said reset transistor (V PH ), and a non-inverting input connected to a 
reference voltage (Vref). Please read Luo, col. 5, lines 25-46. In light of the teaching of Luo, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the amplifier of Morris with a differential amplifier as claimed in claim 17 in order to 
improve the image capture efficiency thereby providing an image with increased wide dynamic 
range as well as improving power consumption (Luo, col. 1, line 63 - col. 2, line 39). 

Claim 27 is a claim corresponding to claim 17. Therefore, claim 27 is analyzed and 
rejected as previously discussed with respect to claim 17. 

9. Claims 18-19, 28-29, and 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morris et al. (U.S. Pat. 6,697,1 12) in view of Kusaka et al. (US 
2005/0052557). 

For claim 18, Morris discloses the image sensor according to claim 14. However, Morris 
does not expressly teach further comprising a calibration circuit for calibrating each pixel before 
deriving the logarithmic output signal. 

In a similar field of endeavor, Kusaka discloses an image sensor (fig. 1, ref. 1) 
comprising a calibration circuit (fig. 1, refs. 4-6) for calibrating each pixel before deriving the 
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logarithmic output signal (p. 3-4, paragraphs 54-71). Also, please see Kusaka, figs. 2-3. In light 
of the teaching of Kusaka, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the image sensor of Morris with a calibration circuit as 
claimed in claim 18 in order to automatically achieve an improved wide brightness range as well 
as an improved a narrow brightness range (Kusaka, p. 1, paragraphs 7-12). 

For claim 19, Morris, as modified by Kusaka, discloses the image sensor according to 
claim 18, wherein said calibrating circuit comprises a constant current source selectively 
connected to each respective pixel (Kusaka p. 3, paragraph 60; fig. 3). 

Claims 28-29 are claims corresponding to the claims 18-19, respectively. Therefore, 
claims 28-29 are analyzed and rejected as previously discussed with respect to claims 18-19, 
respectively. 

Claims 34-35 are claims corresponding to the claims 18-19, respectively. Therefore, 
claims 34-35 are analyzed and rejected as previously discussed with respect to claims 18-19, 
respectively. 

10. Claims 20, 30, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morris et al. (U.S. Pat. 6,697,1 12) in view of Kusaka et al. (US 2005/0052557) as applied to 
claims 19, 29, and 35 above, and further in view of He et al. (US Pat. 6,355,965). 

For claim 20, Morris, as modified by Kusaka (fig. 3) discloses the image sensor 
according to claim 19, wherein an output node (Kusaka fig. 3, the node between Tl and T2) is 
associated with each photodiode, and wherein the linear and logarithmic output signals are 
derived from the output node (Kusaka, p. 3-4, paragraphs 63-64). However, Morris, as modified 
by Kusaka, do not expressly disclose said calibration circuit further comprising a switch 
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connected between said photodiode and the output node for isolating said photodiode from the 
output node while calibration takes place. 

In a similar field of endeavor, He discloses a calibration circuit comprising a switch (fig. 
4, S2) connected between said photodiode and the output node for isolating said photodiode from 
the output node while calibration takes place (col. 4, lines4-23). In light of the teaching of He, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the image sensor of Morris, as modified by Kusaka, with a switch as claimed in claim 20 
in order to change to calibration mode (He, col. 4, Hnes4-23). 

Both of claims 30 and 36 arc claims corresponding to the claim 20. Therefore, claims 30 
and 36 are each analyzed and rejected as previously discussed with respect to claim 20. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Watanabe (US 2006/0044436) A control part executes control to alternately 

repeat a logarithmic operation period and a 
linear operation period. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carramah J. Quiett whose telephone number is (571)272-7316. 
The examiner can normally be reached on 8:00-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on (571) 272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



CJQ 

June 17, 2008 



/Ngoc-Yen T. VU/ 
Supervisory Patent Examiner, Art Unit 2622 



